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TITLE OF THE INVENTION 
Stereoscopic Display Method and Device Thereof 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
The present invention relates to a stereoscopic display method and device 
thereof which especially defines a specific area of attention and positively gradates 
the area deviated from the area. 

DESCRIPTION OF THE RELATED ART 
Conventionally, a plurality of photographing means has been applied to capture 
a real image which is acquired as stereoscopic image information by picking up an 
object (photographic subject), for example, with a camera and then adjusted to a 
visual property. 

A binocular parallax is one of the means. The binocular parallax requires a 
setting of two cameras at a base length of naked eyes (for example, 72 mm). 
Besides, every value is set for picking up a picture by taking into consideration a 
range of visual angle of convergence of naked eye. 

When displaying these images, a distance from an observer to an object that the 
observer recognizes and a proper parallax (lateral deviance) are supplied for display. 

Consequently, it requires changing the display image according to a change in 
camera photographing position at photographing and observer's viewpoint. 

When running a content of same photographing on a display of a different 
screen size, intersection of parallaxes on both sides and phenomen on that a 
background scene is seen ahead of a front area of attention hav e been happened. 
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That is to say that, as shown in Fig. 10, in the case where the photographic subjects A 
and B in the background C are photographed by two cameras 1 and 2, if observing 
acquired images , the image in the background C that is a background of the 
photographic subject A to be focused may be recognized ahead of the photographic 
subjects A and B. 

In view of the present situation, the present invention was made. The purpose 
is to provide a stereoscopic display method and device thereof which can display a 
natural stereoscopic image that does not display an area other than a focused area 
ahead of the focused area. 

DISCLOSURE OF THE INVENTION 
The present invention solves the above mentioned problems with the following 
means. 

A first aspect of the present invention provides a stereoscopic image display 
method, wherein when displaying a stereoscopic image by displaying two images, an 
area of attention to be clearly displayed in that an object to be focused exists is 
specified to be a front area of the cross-point and a backwar d area of the cross-point 
is performed with gradation processing. 

According to the aspect, the front area of the cross-point in which an object to be 
focused usually exists is defined as an area of attention, and an out-of-focus area 
where background and so forth without any other subject to be focused are displayed 
are performed with gradation processing. Since an observer cannot acquire a clear 
image about the area, the focused area is clearly displayed stereoscopically. 

A third aspect of the present invention provides a stereoscopic image display 
method according to the first aspect, wherein an area of attention is defined as a 
peripheral domain of the in-focus area and 



and any other area is performed with gradation processing. 

According to the aspect, the peripheral domain of the in-focus in which an object 
to be focused usually exists is defined as an area of attention and the out-of-focus 
area in which background and so forth without any other subject to be focused are 
displayed is performed with gradation processing. Since an observer cannot acquire 
a clear image from this area, the focused area is clearly displayed stereoscopically. 

A fourth aspect of the present invention provides a stereoscopic image display 
method according to the first aspect, wherein an object to be focused is extracted and 
a peripheral domain thereof is defined as an area of attention, and any other area is 
performed with gradation processing. 

According to the aspect, a peripheral domain of an object to be focused is 
defined as an area of attention and an area where back ground and so forth without 
any other subject to be focused are displayed is performed with gradation processing. 
Since an observer cannot catch a clear image in the area, the focused area is clearly 
displayed stereoscopically. 

A fifth aspect of the present invention provides a stereoscopic image display 
method according to the first aspect, in which an area of attention is specified by 
calculation of a distance to an object of each pixel that constitutes an image. 

According to the aspect, calculation of the distance to the object of each pixel 
that constitutes an image enables to specify the object to be focused. In this manner, 
an area to be gradated can be defined. 

A sixth aspect of the present invention provides a stereoscopic image display 
method according to the first aspect or any one of the aspects third to fifth, wherein 
gradation degree of gradation processing is increased with distance from an area of 
attention. 

According to the aspect, since a change from the area of attention to the 
gradated area becomes natural, an observer can acquire a natural stereoscopic 
image. 

A seventh aspect of the present invention provides a stereoscopic image display 
method according to the first aspect or anv one of the aspects third to fifth, in which 
information of a photographed image is once stored in an image memory and then 
each treatment is performed based on the information of the stored image. 



According to the aspect, since each treatment can be performed on elimination 
of once stored image afterwards, setting of an area of attention or gradation 
processing is not required in real time and treatment at a higher speed is not required. 

An eighth aspect of the present invention provides a stereoscopic image display, 
wherein when displaying a stereoscopic image with using two images the 
stereoscopic image display is comprised of an area focus means which specifies that 
an area of attention to be clearly displayed where an object to be focused exists is a 
front area of a cross-point and a gradation processing means which carries out 
gradation on a backward area of the cross-point . 

According to the aspect, the area focus means defines as an area of attention a 
front area of the cross-point where an object to be focused usually exists and the 
gradation processing means gradates an out-of-focus area where background and so 
forth without any other subject to be focused are displayed. Therefore, an observer 
cannot acquire a clear image for the area and the focused area is clearly displayed 
stereoscopically. 

A tenth aspect of the present invention provides a stereoscopic image display 
according to the eighth aspect, wherein an area focus means defines a peripheral 
area of an in-focus area as an area of attention and a gradation processing means 
gradates any other area. 

According to the aspect, the area focus means defines as an area of attention 
the peripheral area of the in-focus area where an object to be focused usually exists 
and the gradation processing means gradates the out-of-focus area where 
background and so forth without any other subject to be focused are displayed. 
Therefore, an observer cannot acquire a clear image for the area and the focused 
area is clearly displayed stereoscopically. 
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An eleventh aspect of the present invention is based on a techno logy for a 
stereoscopic image display according to the eighth aspect, wherein an area focus 
means extracts an object to be focused and defines a peripheral area thereof as an 
area of attention, and a gradation processing means gradates any other area. 

According to the area, the area focus means defines the peripheral area of the 
object to be focused as an area of attention and the gradation processing means 
gradates an area without any other subject to be focused where background and so 
forth are displayed. Therefore, an observer cannot acquire a clear image for the 
area and the focused area is clearly displayed stereoscopically. 

A twelfth aspect of the present invention provides a stereoscopic image display 
according to the eighth aspect, in which an area focus means can specify an area of 
attention by calculating a distance to an object of each pixel that constitutes an image 
specifies an area of attention. According to the aspect, the area focus means can 
specify an object to be focused by calculating a distance to an object of each pixel at 
which is photographed. In this manner, a gradated area can be specified. 

A thirteenth aspect of the present invention provides a stereoscopic image 
display according to the aspect eighth or any one of the aspects tenth t o twelfth, 
wherein a gradation processing means increases gradation degree with distance from 
an area of attention. According to the aspect, the gradation processing means 
makes a change from the area of attention to a gradated area natural and an observer 
can acquire a natural stereoscopic image. 

A fourteenth aspect of the present invention provides a stereoscopic image 
display according to the aspect eighth or any one of the aspects tenth t o thirteenth, 
wherein information of a photographed image is once stored in an image memory and 
then each treatment is performed based on the information of the stored image. 

According to the aspect, since each treatment by the area focus means and the 
gradation processing means can be performed on elimination of once stored 
information in the memory afterwards, setting of a area of attention or gradation 
processing is not required in real time and treatment at a higher speed is not required. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a structure of a conversion device of 
stereoscopic image signal in accordance with the present invention. 

Fig. 2 shows a flow chart showing an actuation of the conversion device of 
stereoscopic image signal shown in Fig. 1. 

Fig. 3 is a diagram showing an area of attention and a gradated area of image. 

Fig. 4 is an explanatory diagram showing a gradation processing of image. 

Fig. 5 is a block diagram showing an example of a conversion device of 
stereoscopic image signal in accordance with the present invention. 

Fig. 6 is a diagram explaining a condition of photographed object. 

Fig. 7 is a diagram showing an example of an area of attention and a gradated 

area. 

Fig. 8 is a diagram showing another example of an area of attention and a 
gradated area. 

Fig. 9 is a diagram showing other example of an area of attention and a gradated 

area. 

Fig. 10 is a diagram showing a stereoscopic image photographing apparatus to 
which the present invention is applied. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Now, embodiments of a conversion method of stereoscopic image signal and 

device thereof of the present invention will be described by referring to the 

accompanying drawings. 

Figures 1 to 10 show an example of a constitution of a conversion method of 

stereoscopic image signal and device thereof in accordance with the present 

invention. 

Fig. 1 is a block diagram showing a structure of a conversion device of 
stereoscopic image signal in accordance with the present invention; Fig. 2 shows a 
flow chart showing an actuation of the conversion device of stereoscopic image signal 
shown in Fig. 1; Fig. 3 is a diagram showing an area of attention and a gradated area 
of image; Fig. 4 is an explanatory diagram showing a gradation processing of image; 
Fig. 5 is a block diagram showing an example of a conversion device of stereoscopic 
image signal in accordance with the present invention; Fig. 6 is a diagram explaining a 
condition of photographed object; Fig. 7 is a diagram showing an example of an area 
of attention and a gradated area; Fig. 8 is diagram showing another example of an 
area of attention and a gradated area; Fig. 9 is a diagram showing other example of 
an area of attention and a gradated area; and Fig. 10 is a diagram showing a 
stereoscopic image photographing apparatus to which the present invention is 
applied. 

The present conversion device of stereoscopic image signal is basically 

-9- 



comprised of an area focus means 10 which is connected to camera 1 f or the right 
image and camera 2 for the left image and a gradation processing means 20. 
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In the present embodiment, the area focus means 10 defines an area of 
attention to be clearly displayed where an object to be focused (photographic subject) 
exists, when displaying a stereoscopic image by using two images photographed with 
the above two cameras 1 and 2. 

The above gradation processing means 20 conducts a gradation processing on 
an area other than the above area of attention. 

Process flow chart with the conversion device of stereoscopic image signal in 
accordance with the embodiment is shown in Figures 2 . 3 and 4 . Namely, camera 1 
and camera 2 perform photographing (S1). Then, the area focus means 10 defines 
an area of attention 30 to be clearly displayed in each image 40 acquired by the 
photographing (S2). In this manner, an area other than the area of attention to be 
gradated (gradated area 50) is defined (S3). Then, the gradation processing means 
20 performs gradation on the gradated area. 

As shown in Fig. 4, the gradation processing of each pixel of the gradated area 
50 is performed using a known gradation filter 90, for example, such as Sobel filter, 
Laplacian filter and Gaussian filter. In this case, if gradation degree is increased with 
distance from the area of attention, a change from the area of attention 30 to the 
gradated area 50 becomes natural and an observer can acquire a natural 
stereoscopic image. These gradation degrees can be performed by changing filter 
size coefficient on software side and so forth. 

Next, the following is an explanation of the area of attention by the area focus 
means 10 in accordance with the embodiment. 

In this embodiment, as shown in Fig. 10, two cameras 1 and 2 are located with a 
distance a so that each optical axis crosses at the cross-point (CP). 

Further, as shown in Fig. 5, the area focus means 10 is comprised of a subject to 
be photographed specifying means 11 which specifies a subject to be photographed, 
a distance measurement means 12 which measures a distance to the object to be 
focused, an area of attention indicating means 13 which indicates a size and so forth 
of the area of attention and a gradated condition setting means 14 which sets a 
gradation type, a gradation degree and so forth. 
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In a conversion device of stereoscopic image signal, specification of the area of 
attention can be decided with various methods. 

A first method is a method that decides an area of attention based on cross-point 
(CP) information. As shown in Fig. 7, this defines the front side of the cross-point 
> (CP) in the vision 60 as the area of attention 70 and the backward area of the 
cross-point (CP) as the gradated area 80. Namely, it can be said to be a method for 
defining an area of attention by whether the phase of the acquired image is located on 
the same phase or opposite phase. As shown in Figures 6 , the method is in a same 
manner that this regards a portion of same phase as a gradated area and an opposite 
phase is defined as an area of attention . Here, a same phase means that subjects 
are asymmetrically located on the both sides of the central line which runs through a 
cross-point of the image (See Fig. 6(2)), and an opposite phase means that subjects 
are symmetrically located on the both sides of the central line which runs through a 
cross-point of the image (See Fig. 6(D). 

In this case, as shown in Figure 10, a distance L to the focus object A and a 
phase lag A y from the axis O can be calculated bv. for example, a sim ilar method to 
PCT/JP03/5211 (Patent Application No. 2004-571088) that the present applicant 
previously applied . 
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Next, a third method is . as shown in Figure 8. a method which regards as an 
area of attention 70 a distance F to a focus object A, namely, a front side of the 
position 70 in that cameras 1 and 2 focus on fin-focus) , and a front area and a 
backward area of the area of attention as a gradated area 80. 80. Detection of 
> in-focus point can be calculated from an image contour or camera lens, which is a 
known technology. 

Further, irrespective of the above method, an area of attention can be fixed. 
That is to say that the above methods can be combined. 

Moreover, calculation of information of two images enables to calculate a 
distance to a stereoscopic image of each pixel, and then a precise area of attention 
can be defined. 

Further, information of a the photographed image can be once stored in an 
image memory and each treatment can be performed based on the information of the 
stored image. In this case, setting of an area of attention and gradation processing 
in real time are not required and a treatment at a higher speed is not required. 

As above, according to a conversion device of stereoscopic image signal in 
accordance with the present embodiment, since an area other than the focused area 
is gradated at display, an observer can concentrate himself/herself on the image in the 
area to be focused and enjoy watching. Besides, burden on eyes or brain of the 
observer can be reduced and help reduce physical fatigue accompanied by viewing 
stereoscopic image. 
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These treatments are extremely useful for practical use of stereoscopic display. 
Application to a 3D broadcasting and a 3D processing soft are of benefit. 

INDUSTRIAL APPLICABILITY 
} A first aspect of the present invention is to provide a stereoscopic image display 

method, wherein when displaying a stereoscopic image by displaying two images, an 
area of attention to be clearly displayed in that an object to be focused exists is 
specified to be a front area of a cross-point and a backward area of the cross-point is 
performed with gradation processing. 

According to the aspect, the front area of the cross-point in which an object to be 
focused usually exists is defined as an area of attention, and an out-of-focus area 
where background and so forth without any other subject to be focused are displayed 
is performed with gradation processing. Since an observer cannot acquire a clear 
image about the area, the focused area is clearly displayed stereoscopically. 

A third aspect of the present invention is to provide a stereoscopic image display 
method according to the first aspect, wherein an area of attention is defined as a 
peripheral domain of the in-focus area and any other area is performed with gradation 
processing. 

According to the aspect, the peripheral domain of the in-focus in which an object 
to be focused usually exists is defined as an area of attention and the out-of-focus 
area in which background and so forth without any other subject to be focused are 
displayed is performed with gradation processing. Since an observer cannot acquire 
a clear image from this area, the focused area is clearly displayed stereoscopically. 

A fourth aspect of the present invention is to provide a 
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stereoscopic image display method according to the first aspect, wherein an object to 
be focused is extracted and a peripheral domain thereof is defined as an area of 
attention, and any other area is performed with gradation processing. 

According to the aspect, a peripheral domain of an object to be focused is 
defined as an area of attention and an area where back ground and so forth without 
any other subject to be focused are displayed is performed with gradation processing. 
Since an observer cannot catch a clear image in the area, the focused area is clearly 
displayed stereoscopically. 

A fifth aspect of the present invention is to provide a stereoscopic image display 
method according to the first aspect, in which an area of attention is specified by 
calculation of a distance to an object of each pixel that constitutes an image. 

According to the aspect, calculation of the distance to the object of each pixel 
that constitutes an image enables to specify the object to be focused. In this manner, 
an area to be gradated can be defined. 

A sixth aspect of the present invention is to provide a stereoscopic image display 
method according to the aspect first or any one of the aspects third to fifth, wherein 
gradation degree of gradation processing is increased with distance from an area of 
attention. 

According to the aspect, since a change from the area of attention to the 
gradated area becomes natural, an observer can acquire a natural stereoscopic 
image. 

A seventh aspect of the present invention is to provide a stereoscopic image 
display method according to the aspect first or any one of the aspects third t o fifth, in 
which information of a photographed image is once stored in an image memory and 
then each treatment is performed based on the information of the stored image. 

According to the aspect, since each treatment can be performed on elimination 
of once stored image afterwards, setting of an area of attention or gradation 
processing is not required in real time and treatment at a higher speed is not required. 

An eighth aspect of the present invention is to provide a stereoscopic image 
display, wherein when displaying a stereoscopic image with using two images the 
stereoscopic image display is comprised of an area focus means which defines that 
an area of attention to be clearly displayed where an object to be focused exists is a 
front area of a cross-point and a gradation processing means which carries out 
gradation on a backward area of the cross-point . 
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According to the aspect, the area f ocus means defines as an area of attention a 
front area of the cross-point where an object to be focused usually exists and the 
gradation processing means gradates an out-of-focus area where background and so 
forth without any other subject to be focused are displayed. Therefore, an observer 
* cannot acquire a clear image for the area and the focused area is clearly displayed 
stereoscopically. 

A tenth aspect of the present invention is to provide a stereoscopic image 
display according to the eighth aspect, wherein an area focus means defines a 
peripheral area of an in-focus area as an area of attention and a gradation processing 
means gradates any other area. 

According to the aspect, the area focus means defines as an area of attention 
the peripheral area of the in-focus area where an object to be focused usually exists 
and the gradation processing means gradates out-of-focus area where background 
and so forth without any other subject to be focused are displayed. Therefore, an 
observer cannot acquire a clear image for the area and the focused area is clearly 
displayed stereoscopically. 

A n e | even th aspect of the present invention is to provide a stereoscopic image 
display according to the eighth aspect, wherein an area focus means extracts an 
object to be focused and defines a peripheral area thereof as an area of attention, and 
a gradation processing means gradates any other area. 

According to the area, the area focus means defines the peripheral area of the 
object to be focused as an area of attention and the gradation processing means 
gradates an area without any other subject to be focused where background and so 
forth are displayed. Therefore, an observer cannot acquire a clear image for the 
area and the focused area is clearly displayed stereoscopically. 
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A twelfth aspect of the present invention is to provide a stereoscopic image 
display according to the eighth aspect, in which an area focus means can specify an 
area of attention by calculating a distance to an object of each pixel that constitutes an 
image specifies an area of attention. 

According to the aspect, the area focus means can specify an object to be 
focused by calculating a distance to an object of each pixel at which is photographed. 
In this manner, a gradated area can be specified. 

A thirteenth aspect of the present invention is to provide a stereoscopic image 
display according to the aspect eighth or any one of the aspects tenth to twelfth, 
wherein a gradation processing means increases gradation degree with distance from 
an area of attention. 

According to the aspect, the gradation processing means makes a change from 
the area of attention to a gradated area natural and an observer can acquire a natural 
stereoscopic image. 

A fourteenth aspect of the present invention is to provide a stereoscopic image 
display according to aspect eighth or any one of the aspects tenth to thirteenth, 
wherein information of a photographed image is once stored in an image memory and 
then each treatment is performed based on the information of the stored image. 

According to the aspect, since each treatment by the area focus means and the 
gradation processing means can be performed on elimination of once stored 
information in the memory afterwards, setting of an area of attention or gradation 
processing is not required in real time and treatment at a higher speed is not required. 
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WHAT IS CLAIMED IS: 

1 . (Amended) A stereoscopic image display method, wherein when displaying a 
stereoscopic image by displaying two images, an area of attention to be clearly 
displayed in that an object to be focused exists is specified to be a fron t area of a 
cross-point and a backward area of the cross-point is performed with gradation 
processing. 

2. (Deleted) 

3. A stereoscopic image display method according to claim 1 , wherein an area of 
attention is defined as a peripheral domain of the in-focus area and any other 
area is performed with gradation processing. 

4. A stereoscopic image display method according to claim 1 , wherein an object to 
be focused is extracted and a peripheral domain thereof is defined as an area of 
attention, and any other area is performed with gradation processing. 

5. A stereoscopic image display method according to claim 1, in which an area of 
attention is specified by calculation of a distance to an object of each pixel that 
constitutes an image. 

6. (Amended) A stereoscopic image display method according to claim 1 or claims 
3 to 5, wherein gradation degree of gradation processing is increased with 
distance from an area of attention. 

7. (Amended) A stereoscopic image display method according to claim 1 or any 
one of claims 3 to 6, in which information of a photographed image is once 
stored in an image memory and then each treatment is performed based on the 
information of the stored image. 

8. (Amended) A stereoscopic image display, wherein when displaying a 
stereoscopic image with using two images the stereoscopic image display is 
comprised of an area focus means which defines that an area of attention to be 
clearly displayed where an object to be focused exists is a front area of a 
cross-point and a gradation processing means which carries out gradation on a_ 
backward area of the cross-point . 

9. (Deleted) 
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10. A stereoscopic image display according to claim 8, wherein an area focus means 
defines a peripheral area of an in-focus area as an area of attention and a 
gradation processing means gradates any other area. 
- 11. A stereoscopic image display according to claim 8, wherein an area focus means 
« extracts an object to be focused and defines a peripheral area thereof as an area 

• of attention, and a gradation processing means gradates any other area. 

12. A stereoscopic image display according to claim 8, in which an area focus 
means can specify an area of attention by calculating a distance to an object of 
each pixel that constitutes an image specifies an area of attention. 

1 3. (Amended) A stereoscopic image display according to claim 8 or any one of 
claims 10 to 12, wherein a gradation processing means increases gradation 
degree with distance from an area of attention. 

14. (Amended) A stereoscopic image display according to claim 8 or anv one of 
claims 10 to 13 . wherein information of a photographed image is once stored in 
an image memory and then each treatment is performed based on the 
information of the stored image. 
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